PART A: MULTIPLE CHOICE
Value: 62.5% of the examination

Suggested Time: 80 minutes

INSTRUCTIONS: For each question. selcet the best answer and record your choice on the Answer

Sheet provided. Using an HB pencil, completely fill in
letter corresponding 10 your answer,

the bubble that has the

You have Examination Booklet Form A. In the box above #1 on your Answer Sheet,
fill in the bubble as lollows.

Exam Booklel Form/ 2
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H,(2) + 1,

(g) - 2HI(g)

H,S(g) + Cl,(ag) — 2HCl(ag) + S(s)
Ca** (ag) + C,0, " (ag) = CaC,0, ()
Mg(s) + 2H,0(¢) — Mg{OH )}, (ag) + H, (g)

Which of the following would have the highest reaction rate al room emperaturc?

3 Which of the tollowing describes “activation energy”?

A the amount ol encrgy that product melecules possess

B. the difference between the products PE and the reactants PE

C.  the amount of energy released when reactant molecutes collide

D, the minimum amount of encrgy required 1o stan a chemical reaction

4. Consider the following PE diagram:

PE
kI

/AN
/

30 /

Progress of reaction

Which ol the lollowing is correet for the reverse reaction?

PE (activated complex) AH (K]
2. Consider the following experimental results: ({4 (kI
| . A 50 =100
Experiment 1 i Experiment 2 -
TR B | 50 +100
! Reactants powdered Cu and HCL | chunk of Co and HNO,
e e TR e — — { 5] 200 =100
Temperat 200C °c T
SMpgtEnre - D. 200 +100
Concentration of acid 0.6 M HCI 0.4 M HNO,
Rate low high
S I
Which of the following factors would account for the lower rate in Experiment {7
A, lemperature
B. nature of reactants
C. surface area of Cu
D. concentration of acid
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5. Consider the following reaction mechanisny: 7. In which of the following docs entropy increase?
Siep l: | CIO™ + H,O — HCIO + OH™ A, the cleetrolysis of Na,50, (ag)
B. the reacti I NaCl (: ith AgNO, (&
Swp2 | I” + HCID — HIO + CI° Wermcuomol NACH (aq) il AgND; LoT)
C.  the redox reaction of an Fe nail in CuCl, (aq)
Step3: | HIO + OH™ — 107 + H,0 - N
i + 4 * My D. the neutralization of Sr{OH), (aq) by H,50, (aq)
Which of the following is correct?
R A CI 8. Considering cnthalpy and cntropy factors, in which of the following will cquilibrium be established?
g\‘;‘:m"};‘gi:'l':‘" Reaction Intermediate 9
I Clhip) 2 Clhlay AH =-25k)
A, 1= OH™
2
B. ce- | WO I | COlg + 2H,(g) 2 CH,OH(g) AH =~91k]
C. H,0 HCI0 S ‘
i HCIO HIO n ‘Mg(a] +2HClag) 2 MgCly(ag) + H,(g) H=-425k
IV 3C0,(g) +4H,0() 2 CHlg) + 50,(g) AH =+2200k]
6. Which of the following is correct for all systems at equilibrium?
A. Tand T only
1 The temperature is constant. B. Iland IV only
5 C. Nland 1V only
1l [Reactants] = [Products
s [Prodact) D. 11 and 11 only
m Forward and reverse reaclions are oceurring,
v The forward and reverse reaction rates are cqual,
A, Land L only
B. I IIand 1V only
C. 1L N and IV only
D. 1l and 1V only
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Use the following equilibrium to answer questions 9 and 10. 12, Consider the following:
5 o 19
INO(z) 2 N,(g)+ 0,(g) AH = +181k] I CH,(g) + Hylg) 2 CH(g) Ky =12x10
i 2HBr(g) 2 H.(g)+ Br(g) K, =70x 107"
9. Which of the following pairs of stresses cause the same shift w the above equilibrium? fir Sit) + Oy(8) 2 Si0:(8) Ko, = 2.0 x 10"
A, adding a catalyst and decreasing volume
B. increasing pressure and increasing [NO| Which of the following lists these equilibria from the one that most favours products
to the one that least lavours products?
C. decreasing [N, ] and decreasing temperature
s i = A LI
D.  deereasing temperature and increasing volume B. LULH
C. LT
D, nLLI
10. 1 some O, is injected into the above equilibrium system, which of the lollowing is correet?
Equilibrium Shift Net Change [0, ] 13, Consider the following cquilibrium system:
A, left pese Nits) +4C0(g) 2 Ni(COx(g) AH = -603k)
B. lelt decrease
c right incraase Which of the following statements is correct?
D. right decrease A Increasing [CO] will increase K.
B. Increasing temperature will increase K, .
€. Increasing temperature will decrease K.
D. Decreasing [Ni{CO}, ] will decrease K.,
11, Consider the following:
SO, (g) + 6HF(g) 2 SF(g) + 3H,0(g) K, =63x107"
Which of the following is the value of K for
28E,(g) + 6H,0(g) 2 12HF(g) + 250,(g)
Ao L3x 10!
B. 1.6x10°
C. 32x10°
D. 2.5 x10*
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14.  Caonsider the equilibriunn: 18. Whatis the K expression for the low solubility salt formed when K80, (aq)
and AICH; (ag) are mixed?
N,(g) + 3H,(g) 2 2NH,(g) K, =64
e
A LOL container is filled with 0.28 mol N,, 0.16 mol Hyand 0.54 mol NH,. A Ky = [3077]
In which direction will the reaction proceed and what will happen to the pressure of the system? i Haos [K+][C|']
¥ p
Dirction Pressure C K, = [AI T80
lefi FA———
A, B el decreases D. Kv‘ _ [AI!'I‘[.SO;
B. left increases
C. right decreases
D] right | increases 19. Which compound has the lowest solubitity?
A ZnS
15.  Which of the following will form a saturaied solution? B, RGuF
C. AgCl
A (.10 mol CaSO, added o LOL of water
( mol CaS0, added 0 of walei D, SrSO,
B. (.10 mol Cs;80, added 1o 1.OL of water
C. (.20 mol MgS50, added to 2.0L of water
5 ~
D. (.50 mol Pb{NQy); added 10 20L of water 20, What s the solubility of the salt PG, ?
A 14 x107M
16. Which of the following would be an appropriate measure of solubility? B. 24 x107'M
" ; C. 35x107'M
A, moles of selute per volume of solute
B. mass of solute per volume of solution D. 12x107%M
C.  volume of solvent per mass of solvent
D. males of solute at a specific temperature
21, A solution is found to contain a [P ] of 0.10M. Whatis the maximum [SO* | that can existin
17. Whatis the complete fonic cquation for the precipitation reaction between this solution hefore a preciplute forns?
MgS({aq) and Sr(OH), (ag)?
25 (aq) and Sr(OH), (ag) A [so]=tax
A, Mg?'(ag) + 201~ (aq) — Mg(OH), (s) B. [':0 ] 1.8 x 107 M
3
B. MgS(ag) + Sr(OH), (aq) — SrS{uq) + Mg(OH),{s) c [0 ]=18xw7" ™
C. Mg (ag) + 87" (aq) + 77 (ag) + 200" {ag) — Mg (ag) + 20H (aq) + SrS(s) b. [0, ]=1ax 107t
D. Mg®' (aq) + §7 {aq) + Sr*' (ug) + 20H" (aq) — Sr3' {aq) + $*"(aq) + Mg(OH), (s)
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22, Which of the following represents the resulls of wsts using an acidic solution? 25, Which of the following is the correct sequence of relative acid strengths?

Reaction Colour in A. HOy > HCOS > H,0, > H,CO,
with Mg(s) Phenol Red B, H,CO, > HCO; > H,0, > HO;
A yes yellow C. H,CO, > H,0, > HCO; > HO,
B. yes red D. HCO; > H,0, > H,CO, > HO,
C. no yellow
D no red -| y . & .
26, Water reacts most completely as an acid with which of the following?
A. HOS
23. Identify the reactant acid and its conjugate basc in the cquilibrium below, B. CO,E"
A{H,0) +HS™ 2 H,S+ AI(H,0)(OH)™* C Co7
D. HPO”
Reactant Acid Conjugate Base
A HS™ H,S
o 27. Which of the following equations represents the jonization of water?
B. H,S AI(HZO)(;} £ eyl P c
c Al(H,0)," HS™ A H,0(1) 2 H.lag) + $0,(aq)
3 et
D. Al(H,0)," AI{H,0), (OH)"" B. ML,O() 2 HO (ag) + 07 (ug)
C. H,0(f) + H,O(¢) 2 H'(ag)+ OH (ag)
24, Which of the following is the weakest acid? D. H,0() + HO) 2 H0 (ag) + OH (ag)

A. 0.10M CH,COOH

B, 0.50M HCIO
! 28, The ionization of waler is endothermic, Which of the following is a suitable
C. 1.OMHIO, value of K, if the emperawre of waier is lower than 25°C7
D. 1.5M HCN A 68 x 1077
B 20 x 107"
C. Lox o™
D Léx 107"
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29, Whatis the pOH of 0.30M HI? 32, Which of the following describes the predominant hydrolysis reaction that occurs in Na,HPO, (aq)?
Ao 33x 1o A. Na,HPO,(ag) 2 2Na'(aq) + HPOZ [aq)
By =02 B, POJ (ag) + H,0(f) 2 HPOM (ag) + OH™ (ag)
c. 052 5 ) o
D 13.48 C. HPO, (ag) + H,O(#) H,0" (ag) + PO, (aq)

2
D. HPOJ (ag) + HLO(F) 2 H,PO, (ag) + OH [ag)

30. Whal is the equilibrium constant expression for the predominant equilibrium in HCO,” (ag) ?
33, Which of the following represents a basic salt solution?

H,C0, || o | A Nallag)

[ucu;] B, NH,Cllag)
C. Nu,CO,laq)
D. NaHSO,(aq)

34, The term “equivalence point”™ (ypically applies to
€ HCO; (ag) + H:O(0) 2 H.CO:(aq) + O {a)
A, bulfer solutions.

B. litration reactions,
C.  sawrated solutions.
D. HCO; fag) + H,0(¢) 2 HL0" (ag) + COS (ag) D. chemical indicators.

31, Which of the following (.10 M solutions would have the lowest pH?

A HF
B. NH,

C. HNO,
D. H,CO,

Chemistry 12 - 0906 Form A Page 11 Page 12 Chemistry 12 - 0906 Form A




35. A solution is tested with two indicators and the following results are obtained: 38, An oxide of which of the following clements will form a basic solution?
- —r AP
Indicator Colour B N
. C. K
chlorophenol red red D. C
phenolphthalein colourless
What i the approximae pH of the solution? 39. A reducing agent in a chemical reaction can best be described as a substance that
A 40 A. loses clectrons and has a decrease in oxidation number.
B. 60 B. gains electrons and has a decrease in oxidation number,
c. 10 C.  loses clectrons and has an increase in oxidation number.
D. I(J‘U D.  gains electrons and has an increase in oxidation number.
36. Whal is the net ionic equation for the reaction of hydrochloric acid with NaOH (aq) 7 40, What happens to the oxidation number of O as MgO, undergoes a reaction in which
H,0, is formed?
A. H'(ag) + OH (aq) — H,0(¢)
| : 3 A, lidecreases by 1.
B. HCl{aq) + NaOH(aq) = NaCl(aq) + H,0(¢) B. Iincrcases by 1.
C. HCI{aq) + NaOH (aq) + H,0(2) — NaCl{ug) + H,0" (uy) + OH™ (aq) C. Itincreases by 2.
' = v - I D. It does not change.
D. H'{ag)+ CI” (ag) + Na'{ag) + OH ™ (aq) — Na'{aq) + CI"(aq) + H,0(r)
41, Consider the following redox equation:
37. Consider the following buffer equilibrium system:
K,Cr,0, + TH,SO, + 6KBr — 3Br, + 4K,50, + Cr,(S0,); + TH,0
HCN(ag} + H,0(€) & H,0'(aq) + CN™(agq)
Which chemical species is oxidized?
What is the net result of adding a small amount of KOH ? A. Brin KBr
A, The pH increases shightly. B. Sin H,80,
B. The pH decreases slightly. C. Hin H,50,
C. The [HON] increascs slightly. D. Crin K,Cr0;
D. The [CN'] decreases slightly.
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42, Consider the following spontaneous redox reactions: 45, Consider the following diagram of a standard electrochemical cell:
X"+Y 5 X+Y E,r’-)E_
Y +27Z 5 Y+2Z7
=
Which of the following describes the relative strengths of the reducing agents? gp= / ‘*Q —
A X>Y>Z2 |+ F—. |
B. Z>Y>X Zats) Cufs)
C X" >Y »Z7 l
|-
D Z >Y > X b |/
4 A
T i
1.0 M Za(NO,), 1.0 M Cu(NO,),
43, The following hall-reaction can be balanced in acidic solution:
Which of the following is correct?
N,0, —» NH/
2 - -
) . . Object 1 n(s)
Which of the following appear in the balanced equation?
A | light bully cathode
A 137 B. | light bulb anode
B. He” & | power supply cathode
C. 16e” : & i
D. pOWET Supp! anode
D. 1% e S
44, Consider the following redox reaction:
2MnO; + 16H' + 1017 — 2Mn** + 8H,0 + 51,
A 10.0mL sample of an iodide solution is tirated with 15.7mL of acidified 0.0106 M MnO,".
What is the [17] of the sample?
AL 33X 107M
B. 166 x 107’ M
C 32U x107°M
D. 832x107°M
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Use the following disgram to answer questions 46, 47 and 48,

H.(g) —ﬁT
|

I 5 Zg&m; Ag

Pt (incrt)

3 oy |/

+ ¥
1.0M HCl 1.0M AgNO,

46, What is the overall cell reaction?
Ag' + H' = H, + Ag
2Ag+2H' — 2Ap' + H,
2Ag" + Hy = 2H' + 2Ap

o0 = =

Ag' +H, - Ag+2H' +¢

47, Which of the following is correet as the cell operates?

Direetion of NO;~ Migration | pH near the Pt Efectrode
A towards Pt increascs
B. towards Pt decreases
towards Ag increases
D. owards Ag decreases

48. Which of the following describes the direction of clectron flow and the change in mass of
the Ag clectrode as the eell operates?

Direction of Electron Flow Mass of Ag Electrode
A, from Pt 1o Ag increases
B, from Pt 10 Ag decreases
c from Ag 1o Pt increases.
n. from Ag w P decreases

Chemislry 12 - 0906 Form A
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49, An iron pipeline can be protecied from rusting by connecting it o a

A_ silver elecirode buried beside the pipeline.

B. copper electrode buried beside the pipeline.

C.  positive terminal of a direct current power supply.
D. negative terminal of a direct current power supply.

50, The clectrolysis of molien NaCl is an industrial process. Whit does the electrolysis produce?

A. Naand Cl,

B, H,and O,

C. Na' and CI'
D. NaOH and Cl,

You have Examination Booklet Form A. In the box abuve #1 on your Answer Sheet,
ensure you filled in the bubble as follows.,

A B CDETFGH
Exarn Booklet Form/
Caniergexamen @ OO OO OQO

This is the end of the multiple-choice section.
Answer the remaining questions in the Response Booklet.
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1. {4 marks)

PART B: WRITTEN RESPONSE
Value: 37.5% of the examination

Suggested Time: 40 minutes

CysHs, (5 + 380, (g) — 25C0,(g) + 26H,0(g)

The following data was recorded:

: : Mass of candle
Time (min) and beaker (g)
0.0 175.00
2.0 173.20

Chemistry 12 — 0806 Response Booklet

Calculate the rate of paraffin consumption in moles of C,sHs, per minute (mol C,sHs, /min):
then, calculate how long it would take to produce 0.70g CO,.

A student burned a paraffin candle (C,sHs, ) in an open beaker according to the following equation:

Page 1

2. {4 marks)

Consider the following equilibrium:
CO(g)+3H,(g) & CH,(g) + H,0(g)

Initially, 0.200 mel CO and 0.600mol H, are placed ina 2.00L container. At equilibrium,
[H,O] = 0.039M. Calculate the value of K, .

12 - 0906 Response Booklet
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5. (5 marks)

Aniline (CgH;NH,) is a weak base witha K, = 4.3 x 107",

Calculate the concentration of an aniline solution that has a pH = 8.80.

Begin by writing the equation for the predominant equilibrium.

Chemistry 12 — 0906 Response Bocklet

Page 5

6.

Page 6

(3 marks)

Calculate the —OIu_ that results when 800.0mL of 0.010M HCI is mixed with 1.216g Sr(OH);.

(Assume no volume change on mixing.)
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3. (4 marks)

Consider the following equilibrium:
Mg(OH);(s) 2 Mg (aq) + 20H™ (aq)

What happens to the amount of solid Mg(OH); when some HCI is added?

On the graph below, sketch the effect of adding HCI at time t;.

Concentration

M)

Time (s)

Chemistry 12 — 0906 Response Booklet
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4, (3 marks)

A solution of Sr(OH); (aq) is titrated with H,50, .
Explain what will happen to the electrical conductivity during the titration.
Begin by writing the balanced formula equation, including states, to support your answer.
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T

(4 marks)

Balance the following redox equation in ac

TeO, + In = In, O, + Te

Chemistry 12 - 0906 Response Booklet

c solution:

(acidic)

Page 7

8. (3 marks)

Consider the following cell diagram:

A
JANA
J

Pb(s) _ Cu(s)

1 M K,S0,

Write the overall cell reaction.

Write the formula for a precipitate that forms as the cell operates.
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